584                                      THEORY OF DYEING
it is a well-known fact that when some liquids containing coloring matters
in solution are filtered through a layer of animal charcoal they become
decolorized, the coloring matter being either absorbed or destroyed by the
charcoal. But it has also been found that the solutions of many dyestuffs
which dye the fibers well are but very slightly acted on by animal char-
coal, while, on the other hand, there are many colored solutions which are
readily and completely decolorized by animal charcoal, but from which the
fibers do not take up any color at all. It has furthermore been shown that
the action of animal charcoal on solutions of those coloring matters which it
decolorizes is probably that of strong oxidation, causing the chemical
decomposition and destruction of the dyestuff. This, of course, is a totally
different action from that of the fiber which combines with the coloring
matter without destroying it. The oxidizing action of the charcoal is
caused by the great porosity of its particles, which brings the oxygen of the
air into very intimate contact with substances which may be in the solu-
tion treated with the charcoal. This action of the charcoal is very similar
to that of finely divided platinum, which is a strong oxidizing agent.
In consequence of these facts it may be said that the dyeing process of fibers
can hardly be compared with the action of charcoal in decolorizing solu-
tions; or at best, the comparison is badly chosen.
The mechanical theory of dyeing supposes that the particles of the dye-
stuff which are held in solution are taken up by the fiber by the force of
capillary action, and are then held by the fiber in the interstices between
its molecules. Though, as already pointed out, this may be the condition
in some instances of dyeing, yet it cannot apply to all processes of dyeing,
otherwise there would be no reason why all dyestuffs should not dye all
kinds of fibers indiscriminately. In contradistinction to this, of course,
union between the dyestuff and the coloring matter is superficial and incomplete and
similar to that between the silver and the sulphureted hydrogen. But in this case
the layer of colored substance (the silver sulphide) may easily be removed by rubbing;
and furthermore, if a cross-section of the silver piece were made, it would show but a
minute layer of the colored substance, the rest of the section being metallic silver. On
the other hand, it does not appear that mere rubbing will remove the color in the case of
dyeing a fiber; though, of course, it may be said that here the deposition of the layer of
colored substance is not only on the external surface of the fiber as a whole, but is also
on the internal surfaces of the cells of which the fiber is composed. But again, if cross-
sections of dyed fibers are examined microscopically it will be found that no differentia-
tion can be made between a surface layer of colored substance and an internal portion of
substance without color, such as would naturally be the case if the dyeing of the fiber
.,{                    were analogous to the blackening of the silver piece. In the case of dyed fibers, a micro-
I j t                    scopic examination will show that the substance of the fiber is uniformly colored through-
out its cross-section, much after the manner of a solution. It is at this point that the
chemical theory is somewhat weak. There have been numerous attempts made to
observe any quantitative proportions existing between the mass of the fiber and the
mass of the coloring matter with which it combines, but none of these has turned out
at all satisfactory.